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57] ABSTRACT

The drive plate 25 in the lock-up clutch 15 1s composed of
the ring portion 32 and a plurality of protrusions 33 being
positioned around the ring portion 32. The protrusion 33 has
the piston connecting part 34 which projects outward 1n a
radial direction from the ring portion 32 and connects with
the piston 16 1n a manner not to rotate but to move freely 1n
an axial direction. The protrusion 33 also has the coil spring
connecting part 35 which project inward in a radial direction
from the ring portion 32. There 1s the opening 36 in the
protrusion 33. The side plate 27 1s placed at the side of the
drive plate 25 and has the first coil spring receptacle 37 at the
outer circumferential side corresponding to the coil spring
connecting part 35 and has the second coil spring receptacle
39 at the 1mnner circumferential side. The inner circumieren-
tial part of the driven plate 26 1s fixed to the turbine 3. The
first coil spring 30 1s put in between the coil spring con-
necting part 35 and the first coil spring receptacle 37 and 1s
clastically flexible 1n a circular direction. The openings 36
serve to reduce the weight of a drive plate 25, and the pins
extending through the openings 36 provide structural
strength.

3 Claims, 3 Drawing Sheets
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1
LOCK-UP CLUTCH

BACKGROUND OF THE INVENTION

A. Field of the Invention

The present invention relates to a lock-up clutch used in
a torque converter, and more particularly, a lock-up clutch
having a torsion spring which enables a power imput portion
of the torque converter and a power output portion of the
torque convertor to undergo limited relative rotary displace-
ment with the lock-up clutch engaged therebetween.

B. Description of the Related Art

A lock-up clutch 1s known for use 1n a torque converter.
Such a lock-up clutch includes a piston, a driven plate, and
a torsion spring connecting the piston and the driven plate
clastically in the circumferential direction. Typically, the
driven plate 1s connected to the turbine or a hub which
support the turbine. The piston can be engaged with a front
cover of the torque converter through a friction element
formed on the piston.

The lock-up clutch may also include a damper mechanism
which 1s composed of a plate element and a plurality of
torsion springs between the piston and the driven plate. An
input element 1n such a damper mechanism 1s engaged with
the piston 1n a manner so as to rotate with the piston by may
move 1n the axial direction relative to the lock-up clutch.

Among damper mechanisms with such a basic structure,
an 1mtermediate member 1s placed between the mnput element
and the output element, and wherein the input element and
the 1mntermediate member are connected by the first elastic
member, and wherein the mtermediate member and the
output element 1s connected by the second elastic member.
Since two kinds of elastic members act 1n series 1n such a
mechanism, the performance of both low rigidity and wide
angle of twist 1s obtained. In the above-mentioned structure,
a relatively thick annular drive plate 1s used as an input
clement to engage the piston, a driven plate 1s an output
clement radially imside of the drive plate 1n the radial
direction, and a pair of annular side plates as an intermediate
member are placed at each axial side of the drive and driven
plates.

The above-mentioned drive plate radially outward pro-
jections which engage grooves 1n a tube portion of the piston
In a manner so as to rotate therewith but to undergo
movement 1n the axial direction with respect thereto. Radi-

ally inward projection on the drive plate engage the first
clastic member.

However, the drive plate 1s relatively large 1n size because
of the configuration of the piston engagement part and the
first elastic engagement part. The drive plate 1s also heavy
because of its size and thickness. As the result, strong
centrifugal forces 1s applied to the plate at a high speed of
rotation, and the drive plate undergoes a significant level of
stress and can fail or deform.

According to the structure mentioned above, the first and
second coil elements are disposed 1n two kinds of window
holes of the pair of the side plates, respectively.

There 1s the possibility that the first elastic elements,
which 1s outside 1n the radial direction, deforms both side
plates. In another words, since stronger centrifugal force 1s
applied to the first elastic members which are located at
longer distance from the center of the disk, the first elastic
member presses the outer circumferential edges of the
receptacles of the pair of side plates diagonally outward and
in both the axial direction so as to separate both side plates.
Subsequently, both side plates may be deformed, a damper
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mechanism may go out of order, and the side plate 1s 1n
danger of being broken.

SUMMARY OF THE INVENTION

One objective of the present invention 1s to attempt to
reduce the mass of a drive plate of a lock-up clutch used for
a torque converter, while keeping the strength of the drive
plate.

The other purpose of the present invention 1s to prevent
deformation of portions of a lock-up clutch used for a torque
converter.

In accordance with one aspect of the present invention, a
lock-up clutch for a torque converter includes a piston
disposed on a turbine hub between a front cover and a
turbine within a torque convertor. The piston 1s configured
for axial movement with respect to the front cover and the
turbine hub for selective engagement with the front cover. A
driven plate 1s fixed to the turbine hub. The driven plate has
a first window formed theremn. A pair of side plates are
rigidly connected to one another and disposed on each axial
side of the driven plate. The side plates are configured for
relative rotary displacement with respect to the side plates.
Each of the side plates are formed with second windows and
third windows. An annular drive member 1s disposed radi-
ally outward from the driven plate. The drive member 1s
disposed between the side plates. The drive member is
formed with a ring portion and a plurality of protrusions
formed cirumierentially about the ring portion. Each of the
protrusions have an engaging part extending radially out-
ward from the ring portion engaging a corresponding portion
of the piston such that the piston may undergo limited axial
movement with respect to the drive plate. The piston
engages the engaging part for rotation with the driven plate.
The drive plate 1s further formed with a fourth window
radially inward from the ring portion. The protrusions 1is
further formed with an opening disposed radially inward
from the engaging part. A first elastic member 1s disposed
within the first window and the second windows limiting
relative rotation between the driven plate and the side plates.
A second elastic member 1s disposed within the third win-
dows and the fourth windows limiting relative rotary dis-
placement between the drive plate and the side plates. A
plurality of pins extend through the opening in the protru-
sions. The pins further extend through and are fixed to the
side plates. The pins are configured to limit relative rotation
between the drive plate and the side plates.

Preferably,the driven plate and the drive plate are axially
oifset from one another, and the side plates are formed with
a plurality of axially offset surfaces for engagement with the
driven and drive plates.

Preferably, the opening has a circumierential length
oreater than 1ts radial length.

Instead of using a solid drive plate as in the prior art, the
drive plate of the present invention 1s formed with relatively
large openings. As the result, the centrifugal force being
applied to the plate element decreases because of its reduced
mass, leading to the effective prevention of damage or
deformation of the annular drive member by the centrifugal
force.

The openings in the drive plate serve two purposes. First,
the openings reduce the mass of the drive plate and second,
the openings provide a rotation limiting means which the
pins can engage for limiting relative rotary displacement
between the drive plate and the side plates. As well, the pins
provide structural strength to the side plates such that they
are less likely to undergo deformation due to centrifugal
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forces and less likely to deform due to engagement with the
clastic members.

These and other objects, features, aspects and advantages
of the present invention will become more fully apparent
from the following detailed description of the present inven-
filon when taken in conjunction with the accompanying
drawings where like reference numerals denote correspond-
ing parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a fragmentary, side section view showing a
torque converter having a lock-up clutch mechanism that
includes a damper mechanism 1n accordance with one
embodiment of the present invention;

FIG. 2 1s a fragmentary, part section, part elevation rear
view of the torque convertor taken along the line II—II,
looking 1n the direction of the arrow, showing details of the
damper mechanism 1n the lock-up clutch mechanism; and

FIG. 3 1s a fragmentary, side section of the damper
mechanism taken along the line III—III 1n FIG. 2, looking
in the direction of the arrows.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A torque converter 1 1s depicted 1n FIG. 1, which includes
an 1mpeller 2, a turbine 3, a stator 4 and a front cover 5. The
front cover § 1s typically connected to a crankshaft of an
engine (not shown). The engine is disposed to the left of the
torque converter 1, with respect to FIG. 1. Hereinafter, the
left side of FIG. 1 will be referred to as the engine side. A
transmission (not shown) is disposed to the right of FIG. 1.
Hereinafter, the right side of FIG. 1 will be referred to as the
transmission side.

The front cover 5 includes a disk element 7 generally
extending in a radial direction, and a cylinder-like wall 8
extending axially from an outer circumferential edge of the
disk element 7 toward the impeller 2. An end of the
cylinder-like wall 8 1s fixed to an end of an outer shell of the
impeller 2. The disk element 7 1s coupled to a drive plate 10
of an engine (not shown) by studs 11. The turbine 3 is
positioned between the disk element 7 and the impeller 2. A
turbine hub 12 supports an mner circumierential part of the
turbine 3. The turbine hub 12 1s connected to a main drive

shaft 13.

The torque converter 1 has a lock-up clutch 15. The
lock-up clutch 15 mncludes a piston 16 and a damper mecha-
nism 17. The piston 16 mcludes a disk part 20 extending
radially adjacent to the disk element 7 of the front cover, and
a cylinder-like wall 21 projecting from an outer circumfier-
ential edge of the disk part 20 toward the impeller 2. The
disk part 20 has an friction facing 22 on a radially extending
surface thereof, facing the disk element 7. An mner circum-
ferential part of the disk 20 engages an axially extending
cylindrical portion of the turbine hub 12. The axially extend-
ing cylindrical portion 1s formed with a recess which retains
a seal. The disk 20 1s configured to move axially along the
axially extending cylindrical portion of the turbine hub 12
such that the disk 20 engages the seal.

FIG. 2 1s a fragmentary, part section, part elevation rear
view ol a portion of the lock-up clutch 15, and FIG. 3 1s a
side section of a portion of the damper mechanism 17 shown
in FIG. 2. The damper mechanism 17 includes an annular
drive plate 25 disposed 1n an outer circumierential portion of
the damper mechanism 17. The annular drive plate 25 is
disposed radially outward from a disk-like driven plate 26.
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As shown 1n FIGS. 1 and 3, the drive plate 25 and the driven
plate 26 are made of relatively thick plate metal (in an axial
direction). A pair of disk-like side plates 27 are disposed on
either axial side of the drive plate 25 and the driven plate 26.
The drive plate 25 may undergo limited relative rotary
displacement with respect to the side plates 27. Likewise,
the driven plate 26 may undergo limited relative rotary
displacement with respect to the side plates 27. The drive
plate 25 and the side plates 27 are connected 1n a circular
direction by the first coil spring 30 which 1s composed of
co-axial coil springs. The side plates 27 and the driven plate
26 are connected 1n a circular direction by the second coil
spring 31 which 1s composed of co-axial coil springs. An
inner circumferential side of the driven plate 26 1s fixed to
an outer flange 28 of the turbine by rivets 29.

As shown 1n FIG. 2, the drive plate 25 has a ring portion
32 which 1s relatively small 1n size 1n a radial direction but
has formed thereon a plurality of radially extending protru-
sions 33 which are integrally formed with the ring portion 32
at spaced apart intervals 1n a circular direction along the ring
portion 32. Each protrusion 33 has a piston connecting part
34 projecting outward 1 a radial direction from the ring
portion 32, and a coil ring connecting part 35 projecting
inward 1n a radial direction from the ring portion 32. The
piston connecting part 34 1s engaged with grooves 21a of the
cylinder-like wall 21 of the piston 16 in a manner which
prevents relative rotation between the piston 16 and the
drive plate 25 but allows the piston 16 to slide freely 1in an
axial direction relative to the drive plate 285.

The first coil spring 30 1s disposed radially 1nside the ring
portion 32 and between adjacent protrusion 33. The coil
spring connecting part 35 1s engaged with one end of the first
coll spring 30 1n a circular direction. The first coil spring 30,
as shown 1n FIG. 3, extends slightly out from the sides of the
drive plate 25 1n an axial direction. The portions of the first
coll spring 30 which extend out of the sides of the drive plate
25 are retained by in the window-like first coil spring
receptacle 37 of both side plates 27, as shown 1n FIGS. 2 and
3.

The second coil spring 31 1s placed 1n a similar way with
the first spring 30, and put 1n a space defined by a hole 38
in the driven plate 26 and second coil spring receptacles 39
formed 1n each of the side plates 27.

Each of the protrusions 33 1s formed with an opening 36.
The plate 33 1s an arc-like part which has a circumferential
length greater than 1ts radial length, as shown in FIG. 2. In
other words, the opening 36 has a generally oval shape.

A pin 40 extends 1n an axial direction through a corre-
sponding opening 36. As shown in FIG. 1, the pins 40 further
extend through the side plates 27 and are fixed thereto. The
pin 41 connects intermediate circumferential parts of both
side plates 27 1n an axial direction. The interaction between
the openings 36 and the pins 40 restricts the total possible
relative rotary displacement between the plate 25 and the
plates 27.

The operation of the clutch 15 1s described below. FIG. 1
shows the lock-up clutch 15 1n a disengaged state with the
friction facing 22 of the piston 16 spaced apart from the front
cover 5. In this situation, the torque which 1s transmitted
from the drive plate 10 to the impeller 2 via the front cover
5 1s transmitted to the turbine 3 via hydraulic o1l 1nside the
torque converter, and further transmitted from the turbine 3
to the main drive shaft 13 via the turbine hub 12.

In engaging the lock-up clutch 15, fluid pressure between
the piston 16 and the turbine causes the piston 16 to move
toward the front cover 5 thereby bringing the friction facing
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22 1nto engagement with the front cover 5. In this situation,
the torque which 1s transmitted from the drive plate 10 to the
front cover 5 1s transmitted to the piston 16 via the friction
facing 22. The torque 1s then transmitted from the piston 16
to the side plate 27 via the drive plate 25 and the first spring
30 1n that order, and further transmitted from the side plate
27 to the driven plate 26 via the second coil spring 31, and

finally transmitted from the driven plate 26 to the main drive
shaft 13 via the turbine hub 12.

Since the first coil springs 30 and the second coil springs
31 act 1n series, the performance of both low rigidity and
wide angle of twist 1s obtained. As the result, the torque
fluctuation 1s prevented.

In engaging the lock-up clutch as mentioned above, the
centrifugal force 1s applied to the drive plate 25. However,
since the protrusion 33 1s small 1n mass owing to the big
opening, the strong centrifugal force 1s never applied to the
protrusion 33. Therefore, the drive plate 25 should be
difficult to damaged.

When 1n use and rotating, strong centrifugal force i1s
applied outward 1n the radially outward direction to the first
coll sprig 30 which 1s a predetermined distance from the
center of the clutch. The first coil springs 30 are urged
radially outward and the springs 30 may engage the outer
circumferential edges of the first coil spring receptacles 37
of the side plates 27. Such engagement between the springs
30 and the outer circumferential edges of the first coil spring,
receptacles might tend to broaden both side plates 27.
However, since both parts between the adjacent first coil
spring receptacles 37 of both side plates 27 are fixed by the
pins 40, the pins provide axial strength for the plates 27 thus
prevent possible damage or deformation of the side plate 27.

In the present invention as described above, instead of
usual solid plate elements, plate elements with an opening,
are used 1n the circular drive plate.

Since the centrifugal force decreases owing to the reduced
mass of the plate element, damages and deformations of the
drive plate by a centrifugal force are prevented effectively.
In addition, the opening 1s available to a pin which prevent
deformations of side plates.

Various details of the invention may be changed without
departing from 1its spirit nor its scope. Furthermore, the
foregoing description of the embodiments according to the
present 1nvention 1s provided for the purpose of 1llustration
only, and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.

List of Reference Numerals Used 1n the Figures

1: torque converter

2: 1mpeller

3: turbine

5: front cover

15: lock-up clutch

16: piston

25: drive plate

26: driven plate

27: side plate

30: the first coil spring
31: the second coil spring
32: ring portion

33: plate element

34: piston connecting part
35: coil spring connecting part
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36: opening
37: the first coil spring receptacle
39: the second coil spring receptacle
40: pin
What 1s claimed 1s:
1. A lock-up clutch for a torque converter, the lock-up
clutch comprising:

a piston disposed on a turbine hub between a front cover
and a turbine within a torque convertor, said piston
being configured for axial movement with respect to
said front cover and said turbine hub for selective
engagement with the front cover;

a driven plate fixed to the turbine hub, said driven plate
having a first window formed therein;

a pair of side plates rigidly connected to one another and
disposed on each axial side of said driven plate, said
side plates configured for relative rotary displacement
with respect to said side plates, each of said side plates
being formed with second windows and third windows;

an annular drive member disposed radially outward from
said driven plate, said drive member being disposed
between said side plates, said drive member formed
with a ring portion and a plurality of formed cirumfer-
entially about said ring portion, each of said protrusions
having an engaging part extending radially outward
from said ring portion engaging a corresponding por-
tion of said piston such that said piston may undergo
limited axial movement with respect to said drive plate
and said piston engages said engaging part for rotation
with said driven plate, said drive plate further formed
with a fourth window radially inward from said ring
portion, said protrusions further formed with an open-
ing disposed radially inward from said engaging part;

a first elastic member disposed within said first window
and said second windows limiting relative rotation
between said driven plate and said side plates;

a second elastic member disposed within said third win-
dows and said fourth windows limiting relative rotary

displacement between said drive plate and said side
plates;

a plurality of first pins extending through said opening in
said protrusions, said first pins further extending
through and being fixed to said side plates, said pins
configured to limit relative rotation between said drive
plate and said side plates, said first pins being circum-
ferentially spaced apart from one another about a first
radius defined within the lockup clutch, and

a second set of pins extending between said side plates
fixing said side plate to one another, said second set of
pins being circumierentially spaced apart from one
another about a second radius defined within the lockup
clutch, said first radius being larger than said second
radius.

2. A lock-up clutch as set forth 1n claim 1, wherein said
driven plate and said drive plate are axially offset from one
another, and said side plates are formed with a plurality of
axially offset surfaces for engagement with said driven and
drive plates.

3. A lock-up clutch as set forth in claim 1, wherein said
opening has a circumierential length greater than a radial
length thereof.
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